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NAME pMH-1 

No-tl 




FIG.-6 
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1 2 2 J- 5 6 ~ S ? 10 '-1 15 131415 



I 



R 



II 



Sc 



III 



lkb 



Bs-tEII 



18000 



Ncol 8079 



9374 II 



NcoIxHlndlll 4245 j 3593 2814 



6209 



FIG.-8 






r-J hLF 




1 II 


1 



NR RR S-X 



S=SalI R=EcoRI Bg=BglII N=No*tI X=XhoI 

FIG.-9 
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PHAGE CCNTAINING PROTEIN C GENE 



INTRODUCED 
Clal SITE 



Clal 
I--- 



FRAGMENT 2 

(FRAGMENT AMPLIFIED FROM 
PHAGE OR FRDM HUMAN DNA) 



Clal 



H 
Clal 



Nhel 
--■{ 



+pGEM7A*ClaI 



Clal 



Clal 




CUT COMPLETELY WITH 
Xbal AND ONLY PARTIAL 
WITH Clal AT SITE 
INDICATED BY ARROV 



Clal 



FIG.-10 




V- CNhel/XtoaD 
X- Sail 
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5'- ATCACCTTGA TCATCAACCC AGCTTGCTGC TTCTTCCCAG 

TCTTGGGTTC AAG g-tattoiffta iaca-tolaac aaaatttrta tgattttcrt rtg-trtca-tc .. 
-tttcattrtt cartaa-tacg cagttg-taac ttttcrtaig-t gattgcaagt attgg-tacH -tcrt<rtga"ta 
lartgttagc aagrttgagg "tg-tggcaggc ttgagaictg gccaiacQrt -tgagtgacaa igaca-tccac 
-ttigcctttc "trtccacag GTGTCCACTC CCAGGTCCAA CTGCAG -3' 



FIG.-ll 
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START STOP 

iT q H n I q 



N _ R A RR R A Rf 

r ot 5.8 03 3.8 8.0 

E coRI | u I L 

Asp71M , 13J | 

FIG. I2A. 



COSMIDS CONTAINING ENTIRE hLF GENE (NOT DRAWN TO SCALE) 

BomHI ' „. r 
\ApaI Apal Clal nlul BomHI Clol 
13.2 | — — U 4- 1 h Ifc- 1 

5* x o.3 A P al *\ Clal 

13.1 u '^J^J XJ 

1.4 kb 2.7 2.7 j' 

I ^ 1 Clal SITE DERIVED 

COSMID VECTOR NAME- C 2 RB FROM PLASMID 

SIZE: 8 kb 

FIG. 13. 



9kb Bam HI hLF FRAGMENT IN pUC19 

BApo A Clal mlul B.SalI 

* K ( f IN pUC19 POLYLINKER) 

8.9 kb 

pUC19(2.7kb) 





FIG. 14. 
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1 2 3 4 5 6 7 8 9 10 11 12 




FIG. I2B. 



<3\ 



LIGATION PRODUCT OF plBkbCS AND SYNTHETIC SEQ. (Cla-Apa)+ hLF FRAGMENT 

(p8kbCS) 

Not oc Si PROMOTER Cla Apa Apo Cla mlu Bam Sa |i 

A (*wy+- 1 1 1 1 TT 

(16 OR 8kb) I v . )_ 

( 8.9 kb Apa-Sal FROM hLF^GENE 
SYNTHETIC 

SEQUENCE 

CLONING VECTOR: pkUN (4 kb) 
CONSTRUCT NAME: 8 hLF gen 9k, OR 16 hLF gen. 9k 

FIG. I5A. 

STRUCTURE OF Clal -Apal SYNTHETIC SEQUENCE 

TRANSLATION 
INITIATION CODON 
Clal ■ I ■ 



5'-CGA TAC CAA GTC GCC TCC AGA CCG CAG ACA TGA AAC TTG TCT 
T ATG GTT CAG CGG AGG TCT GGC GTC TGT ACT TTG AAC AGA 



TCC TCG TCC TGC TGT TCC TCG GGG CC 3' 
AGG AGO AGG AC G ACA AGG AGO C 



Npal 

FIG. 15 a 



■\- TRANSCRIPTION INITIATION SITE OF BOVINE ocSj - CASEIN GENE 
+ 1 

|— Clal hLF5'UTR Apal hLF EXON 2 
1 h^lNTRONI 




otSjCAS 5' UTR 

JACTGTGTCTGGCf 

Apal | '4 bp 

INTRON 1 

STRUCTURE OF REGION CONTAINING EXON 1 (HYBRID ccS t - CASEIN/ hLF EXON) AND 
PART OF EXON 2 OF THE GENOMIC hLF CONSTRUCTS DEPICTED IN FIGS: 15A THROUGH 
17. 

FIG I5C 




+ 
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COINJECTION 



Not I 



Cla A A 
— H h 



Clal miu Sail ,. . , 

! , tSEE FIG. I5A) 



Cla I SITE: DERIVED FROM 
THE CLONING VECTOR 



Cla I + 



Clal 



OVERLAP 1 5.4 kb 

FIG. 16. 



(SEE FIG. 13) 



NotI 



GENERATION OF 8 hLF GENE 
Cla A A Clo mlul 

-I — I, . i . , i _ 1 — FROM 8hlFgen9k 



1.4 2.1 2.7 

-+ mlul 



26-27 kb 



Clal 



(FROM 13.2) 



+ 
I 

LI GATE INTO Not I CUT COSMID 



Cla/NoK 



Cla/Not LINKER: 



Sail 



CGGTCGACATCGATGC 

CAGC TG.T AG C T AC G C C G G, 

j 1 I _J 



"Ctcx' 



Clal 



NotI 



(DESTROYS Clal SITE) 



FIG. 17. 
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BH 

XBLG-13 1 
BamHI" B 
Hind EI' H 
E-EcoRI 
S" SacI 



BE H 8 




B 



EXONM (LAST EXON) 
^» PUBLISHED MAP 



< 4.3 kb 



NotI 

1 — 



SacI 



SacI 

— i 



Notl-SacI DIGEST s 3.2 kb FRAGMENT 



+ LINKER: 
Pvul Cla I 



CAG AAG CGT GAC CCC AG 
TCGAGT. C TTC GCA CTG GGG TC 

SacI 
OVERHANG 



T ATC GAT ACC TGG 
A TAG CTA TGG AC .C A6CT, 

Sail 

0VERHAN6 



BLG SEQUENCE 



"RANDOM" SEQUENCE 



Not 



pBLG3.2. 



. Pvul 1 LIGATE INTO pkUN A C — 
Cla Sal ) 



FIG. 18. 
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Not Sec S °fr ln 

Sal 




pBLG3.2, Cla+Sal CUT 
+ 

Clo Apo Apa Cla mlu Bom Sal 

rv — —I 1 1 H 

8.9 kb hLF FRAGMENT, Cla-Sol, 
FROM 8 hLF gen 9k 

J LIGATE 

Not Sac S ^ Pvun 

1 1 — 1 1 ' P BLGhLFgen9k 

Cla Apa Apa Cla mlu Bam Sal 

j ' BLG "~ hLF : i 

! ! ISOLATE 9.9 kb Not- mlu FRAGMENT 

i 1 1 

Not 9.9 kb mlu 



mlu 23-24 kb Not 
LIGATE j (DERIVED FROM 8hLFgen) 

Not mlu Not 

I 1 1 1 

BLG hLF 



FIG, 19. 
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BLUNT END 



NotI 



hLF CLONE 13.2 

1. Pvul 

2. Bol31 

3. T4 

4. mlul 



SUBSEQUENT 
TREATMENTS 



t 



mlul 

UGATE INTO Smal- mlul CUT PLASMIO 
mlul 



/ phLF 5' M 

NotI mlul mlul 

l 1 + h- 

19 kb UGATE 

NotI i mlul 



ISOLATE 19 kb 
NotI- mlul FRAGMENT 

NotI 



30 kb 
(FROM 8hLFgen37) 
NotI 



49 kb 



p 5'hLFgen37 



FIG. 20. 
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DESIGN OF 16, 8 hLZ 





1 
















H 


1 

















: EXON FROM <xS| - CASEIN GENE (NON-COOING) 

D : EXON FROM hLZ GENE 

+ 1 : TRANSCRIPTION INITIATION SITE 

I : NON- CODING PART OF hLZ EXON 4 
I, 8 AND 9: «Sj - GENE EXON NUMBERS 
I'JL • NUMBERS OF hLZ EXONS . 

FLANKING REGIONS: FROM <xS 1 CASEIN GENE 
(SIGNAL SEQUENCE: hLZ) 



FIG. 21. 



DESIGN OF 16, 8 hLZ3 
LEGEND : SEE FIGURE 9 

<*Si 




hLZ 





























I 


I 


11 




f 

9 



ocS\ 



HYBRID INTRON AND SPLICE ACCEPTOR SITE 
(SIGNAL SEQUENCE: hLZ) 



FIG. 22. 
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A7.2.1 



4- 



A-ARM 



I-H= hLZ EX0N5 

■ EX0N4, NON- CODING 



n m m a- arm 

n n f — 



Mine II 



5.3 kb 



PRIMERS^ 



Hind 



+3: 5'UTR hLZ 




*CAT*CGATCCCTA 6CACT C T GACCTAGCAGTC 
CATG G TA GCjTAG GGAT CGTGAG ACT6GATCGTCA6 



Kpnl 



Clal 



Hind 



LIGATE 5.3 Hind-Sal I 
Kpn- HincH 




Cla 

i — 



p Kh Lys3'5.3 

JCIa-Sa! CUT 
Sal 

Y 



FIG. 23A. 
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Cla hL2 Sol 



Not Cla Sol 

*Si PROMOTER N 
(0.7kb) ) 

p-0.7 kbCS 




LIGATE 



Not ocSj Clo hLZ 



Sal 




PROMOTER 




CUT Soli 
+ 



ISOLATE Xhol-Sall 



pKE3' E10 



LIGATE 



NotI 



Clal hLZ Sall7XhoI* 



Soli 




ocSi PROMOTER 5.3kb 
0.7 kb 



3'UTRocSj 
8kb 



pO.7,8 hLZ 



FIG, 23 B, 
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LINKER S</S 2 : 
Sail®- NotI- Sail® 

®: 1 DESTROYED SITE 
5" ( 

TCGAGCGGCCGCCG GACCGG GCCGCC T C G 
CGCCGGCGGCCTGGCCCGGCGG A GC 

Soli® 



Not I 



G C C 
C G G 



T 
A 



3" 



C G A 
G C 



T|^A G C T 



Sail® 

FIG. 23 C. 



Not Cla 



CUT P 0.78hLZ Sail 



Sail 



tSf PROMOTER hLZ 



LIGATE Si S2 



Not Cla 



Sol*/Xho* NotI 




Clal 



p0.78l>LZNt 



13.3 kb 

FIG. 23 D. 




Cla- Not CUT 



NotI 



+ 
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Not ocSj-PROMOTER Cla/Saf 



NotI 



p-16 CS 
I CUT Cla + Sal 



14.5 kb 



Clal 
— i 



Clal hLZ , 3'ocSi 



NotI 



LIGATE IN pWE15 



NotI 5'ocSi 



Cla hL 2 3'dLSi NotI 



p16 T 8 hLZ 



FIG, 23E. 
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30VINE 2 GGAAGTGCCTGG AGA . . . TTA AAA TGTGAGAGTGGAGT : . . . G6AGGTTG 44 

I I I I I I I I III I I I I I I I I I I I l I I II II „ 

SHEEP 84 GGAAGTGTCCTGGGAGATTTAAAATGTGAGAGGCGGGAGGTGGGAGGTTG 133 

45 GGTCCTGTAGGCCTT CCCATCCCACGTG CCTCACGGAG CCCTAGTGCTAC 94 

II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

134 GGCCCTGTGGGCCTGCCCATCCCACGTGCCTGCATTAGCCCCAGTGCTGC 183 

95 TCAGTCATGCCCCCGCAGCAGGGGTCAGGTCACTTTCCCATCCTGGGGGT 144 
I I I I I I I I I I l I I I II I I I I I I I I I I I I I I I I I I I I 1 1 I I MIM 
184 TCAGCCGTGCCCCCGCCGCAGGGGTCAGGTCACTTTCCCGTCCT. GGGGT 232 



145 TATTATG ACTGTTGTC AT 
I I I I I I I I I I I I I 1 1 1 I 
233 TATTATGACTCTTGTCAT 



GTTG TTGCC ATTTTTGCTACCCTAACTGGG C 194 
I I l I I 1 1 I I I I I 1 1 I I 1 1 1 1 I 1 1 I I I I I 
GCCATTGCCATTTTTGCTACCCTAACTGGGC 282 



195 AGCGGGTGCTTGCAGAGCCCTCGATACTGACGAG6TTCCCCCCTCGGA6C 244 

III I I I I l I I I I I I I I 1 1 I I I I I I I I I I I I I 1 1 II I 1 1 1 I 1 1 I 1 1 I 
283 AGCAGGTGCTTGCAGAG CCCTCGATACCGACCAGG . TCCT CCCTC GGAGC 331 

245 TCGACCTGAACCCCATGTCACCCTC GCCCCAG CCTGCAGAGGGTGGGTGA 294 

I I I I I I I I l 1 1 I I I I I I I I I I I I I I I I I I I I I I I I II 1 1 I I I I Him 
332 TCGACCTGAACCCCATGTCACCCTT GCCCCAG CCTGCAGAGGGTGGGTGA 381 

295 GTGCAGAGATCCCTTTACCCAAGG CCACAGTCACATGGTTTGGAGGAGAT 344 
,„„ 1 1 I I I 1 1 1 I I I I I I I 1 1 1 I I I I I I I I I I I I I I I I I 1 1 I I I 1 1 I I III 
382 CTGCAGAGATCCCTTCACCCAAGGCCACGGTCACATGGTTTGGAGGAGCT 431 

345 GGTGCCCAAGGCAGAAGCCACCCTCCA. GACACACCTGCCCCCAGTGCTG 393 
, 1 1 I I I 1 1 1 I I I I I 1 1 I II I I I I I I I I 1 1 I I I 1 1 I I I 1 1 I I I 1 1 I I 1 1 aoi 
432 GGTGCCCAAGGCAGAGGCCACCCTCCAGGACACACCTGTCCCCAGTGCTG 481 

394 GCTCTGACCTGTCCTTGTCTAAGAGGCTGACCCCAGAAGTGTTCCTG GCG 443 

Ann I II I I I 1 1 I I I II I I I I I I I I I I I I I I I I I I I I I I II mi MMI U. 
482 GCTCTGACCTGTCCTTGTCTAAGAGGCT GACCCCGGAAGTGTTCCTGGCA 531 

444 CTGGCAGCCAGCCTGGACCCAGAGCCTGGACACCC.CCTGCGCCCCCACT 492 

I I 1 1 I 1 1 1 1 1 I I I I 1 1 1 1 1 1 I I I I I I I I I I I I I I I I 1 1 I 1 1 I M 
532 CTGGCAGCCAGCCTGGACCCAGAGTCCAGACACCCACCTGTGCCCCCGCT 581 

493 TCTGGGGGCGTACCAG6AACCGTCCAG6CCCA6A. . G66CCTTCCT6CTT 540 

I I I 1 1 1 1 I I I I II I 1 1 1 1 ll I I MINIMI I I I I 'I'M II II 
582 TCTGG4GTC.TACCA6GAACCGTCTAGGCCCAGAGGGGGACTTCCT6CTT 630 

541 GGCCTCGAATGGAAGAAGGCCTCCTATTGTCCTTCGTAGAGGAAGCAACC 590 
"HI I I I I I I I I I I I I I I I I I I I I I I I I I MMjMMMii HI o 
631 GGCCTTG6ATGGAAGAA66GCTCCTATT6TCC. TCGTAGAGGAAGCCACC 679 

591 CCA6G6CCCAAGGATAGGCCAGGGG6GATTCGG6GAACCGCGTGGCT.ee 639 

680 ^e^i^TeU^ieA^i^^aailic^ai^^ci^ae^ 729 

640 GGCGCGGCCCGGGCTGGCTGGCTGGC . . CCTCCTCCTGTATAAGGCCCCG 687 

M 1 I I I I I I I I I I | I I I I I I II I I I I I I I I I I Ml I I MM 
730 GGCCCAGCCCG6GCTG6CTG6CCT6 CAT6CCCCTCCTGTATAAG6 CCCCA 779 

F/& 24 
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688 AGCCCG.CTGTCTCAGCCCTCCACTCCCTGCAGAGCTCAGAAGCGTGACC 736 /A 
70O \ilLU 1 I M I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

780 AGCCTGCCTGTCTCAGCCCTCCACTCCCTGCAGAGCTCAGAAGCACGACC 829 

737 CCAGCTGCAGCC@AAGTGCCTCCTGCTTGC CCTGGCCCTCAC 780 

D7n 1 1 1 1 1 1 M 1 1 1 mi 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 I 

830 CCAGCTGCAGCCATGAAGTGCCTCCTGCTTGCCCTGGGCCTGGCCCTCGC 879 

781 fT?TG6CGCCCAGGCCCTCATCGTCACC 808 
nnn I I 1 1 I I 1 1 I 1 1 1 I 1 1 l I I I l i I I I I I 

880 CTGTGGCGTCCAGGCCATCATCGTCACC 907 

* TRANSLATION INITIATION CODON 
FIG. 24 [continued] 

LINKER GP 278/279 

TRANSLATION START SITE ( «cS 1 SIGNAL SEQUENCE) 
Ufll t 1 

CGATAACCATGAAACTTCTTATCCTCACCTGTCTTGTGGCTGTTGCTCTTG 
TATT— ETC. 

ccSj -phLZ SEQUENCE Bfl|I 

-CCAAGGTCTTTGAAAGGTGTGAGTTGC 

ETC.— AACC 
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